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WK,QWHUQDWLRQDO&RQIHUHQFH,QWHUGLVFLSOLQDU\LQ(QJLQHHULQJ,17(5(1*2FWREHU
7LUJX0XUHV5RPDQLD
$9LUWXDO3URWRW\SLQJ6\VWHP5HVHDUFKDQG,PSOHPHQWDWLRQLQD
&ROODERUDWLYH3/0(QYLURQPHQW
&DWDOLQ&RQVWDQWLQ0ROGRYDQD,RQHO6WDUHWXD
D7UDQVLOYDQLD8QLYHUVLW\RI%UDVRY%UDVRY5RPDQLD
$EVWUDFW
7KLV SDSHU LQWURGXFHV D QHZ DSSURDFK WR YLUWXDOO\ SURWRW\SLQJ E\ XVLQJ GLJLWDO KXPDQ KDQGV PRGHOV DQG KDQG SRVWXUH IRU
JUDVSLQJDQGFRQWUROOLQJREMHFWV LQYLUWXDOZRUOGV7KHDFWXDOSDUWGHVLJQ LVGRQHXVLQJH[LVWHQWRQ WKHPDUNHW&$'VRIWZDUH
7KLV SDSHU SUHVHQWV DOVR WKH FRQFHSWXDO DUFKLWHFWXUH RI D FROODERUDWLYH 3/0 HQYLURQPHQW 0RUH SUHFLVH D FRQFHSWXDO 3/0
V\VWHP DUFKLWHFWXUH ZKLFK FRQWDLQV D YLUWXDO SURWRW\SLQJ IUDPHZRUN IXQFWLRQDO VLPXODWLRQ IUDPHZRUN DQG DQ LQIRUPDWLRQ
H[FKDQJH LQIUDVWUXFWXUH LVSURSRVHG LQ WKLVSDSHUDORQJZLWKDQHZO\GHILQHGSURWRFRO IRU&$'GDWDH[FKDQJH IURPRQH&$'
V\VWHPWRDQRWKHU
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH³3HWUX0DLRU´8QLYHUVLW\RI7LUJX0XUHV)DFXOW\RI(QJLQHHULQJ
.H\ZRUGV9LUWXDOSURWRW\SLQJJUDVSLQJGLJLWDOKDQG3/0&$'VRIWZDUH
,QWURGXFWLRQ
,QWRGD\EXVLQHVVFRPSHWLWLYHHQYLURQPHQWDOOFRPSDQLHVWU\WRLQFUHDVHWKHLUFRPSHWLWLYHQHVVRQWKHPDUNHWE\
XVLQJLQQRYDWLYH,7VROXWLRQV2QHRIWKHPRVWLPSRUWDQWWHFKQRORJLHVDQGGLUHFWLRQVLQHQJLQHHULQJUHSUHVHQWWRGD\
SURGXFW OLIHF\FOHPDQDJHPHQW RU VKRUWO\ 3/07KLV HQDEOHV FRPSDQLHV WR GHYHORS DQG VKLS WKHLU SURGXFWVPXFK
PRUHHDVLO\WRWKHPDUNHWDQGLQWKHVDPHWLPHWRNHHSWKHLUFRVWVDVORZDVSRVVLEOH,QWKLVZD\LWFDQEHGHGXFHG
WKDW SURGXFW OLIHF\FOHPDQDJHPHQW V\VWHPV HQDEOH RUJDQL]DWLRQV WR LQFUHDVH FRPSOH[LW\ DQG HDVH WKH HQJLQHHULQJ
WDVNVRIFUHDWLQJQHZSURGXFWVIRUWKHPDUNHW

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$VLWFDQEHVHHQWRGD\WKHGHYHORSPHQWRISURGXFWVUHSUHVHQWVDVHULHVRISURFHVVHV$OOSURFHVVHVDUHPDQDJHG
HQWLUHO\LQ3/0WKURXJKRXWHDFKOLIHF\FOH7KHPDQDJHPHQWLVGRQHE\LQWHJUDWLQJSHRSOHUHVRXUFHVDQGGDWD7KLV
ZD\WKHHQWLUHSURGXFWOLIHF\FOHLVFRQWUROOHGWKURXJKRXWFRQFHLYHGHVLJQUHDOL]DWLRQWHVWVXSSRUWDQGHYHQWXDOO\
UHF\FOHRUGLVSRVDOSKDVHV
:LWK WKH GHYHORSPHQW RI VSHFLILF VRIWZDUH IRU HDFK SKDVH LQ WKH OLIHF\FOH RI D SURGXFW PDQ\ RI WKH KXPDQ
DFWLYLWLHVFDQEHDXWRPDWHGRUWKHKXPDQ¶VXVHUZRUNFDQEHHDVHGE\XVLQJWKHVHNLQGVRISURGXFWV)RUH[DPSOH
&$[SURGXFWV OLNH&$'RU&$(FDQEHXVHG LQGHVLJQ YLUWXDO SURWRW\SLQJ DQG UHVSHFWLYHO\ LQ IXQFWLRQDO WHVWLQJ
SKDVHV
0RVWRI WKHFXUUHQWO\H[LVWLQJYLUWXDOSURWRW\SLQJSURGXFWVRQ WKHPDUNHW IRFXVRQRQHRU VRPHRI WKHSURGXFW
OLIHF\FOHVWDJHVDVFRQFHLYHPDQXIDFWXUH$PDMRUFKDOOHQJHFRQVLVWVLQWKHLQWHJUDWLRQRIWKHVHSKDVHVLQWRDVLQJOH
SURGXFW
$VRQHRINH\WHFKQRORJLHV LQDGYDQFHGPDQXIDFWXULQJDQGSURWRW\SLQJPDQ\UHVHDUFKHVLQWKHILHOGRIYLUWXDO
DVVHPEO\ZHUHPDGH IRUH[DPSOH LQ WKHZRUNRI >@ LW LV FUHDWHGD WUHHGLPHQVLRQDO LQWHUDFWLYHYLUWXDODVVHPEO\
V\VWHP7KHDXWKRUUHDOL]HGDVWHUHRVFRSLFYLVLRQV\VWHPE\XVLQJYROXPHWULFWULGLPHQVLRQDOGLVSOD\WRDFKLHYHDQ
LPPHUVLYHH[SHULHQFH+HGLGWKDWE\ILUVWGHVLJQLQJWKHYLUWXDOHQJLQHHULQJPRGHOVLQ3UR(DQGWUDQVIRUPVWKHPWR
950/IRUPV7KHHQWLUHV\VWHPZKLFK*XLPLQLPSOHPHQWHGXVHWKHIXOOIHDWXUHRI950/DQGZDVLPSOHPHQWHGLQ
-DYD DOORZLQJ WKH UHDOL]DWLRQ RI YLUWXDO DVVHPEO\ SDUW IRU PHFKDQLFDO SURGXFWV HQWLUHO\ LQ D PXFK PRUH QDWXUDO
LQWHUDFWLRQEHWZHHQKXPDQXVHUDQGDFRPSXWHUV\VWHP
,QWKHSDSHURI>@LVSUHVHQWHGDYLUWXDOUHDOLW\V\VWHPIRUSURGXFWGHVLJQXVLQJPRGXODUSDUWV:LWKKLVSDSHUWKH
DXWKRU DOVR SURSRVHG D SUHFLVH WULGLPHQVLRQDO PDQLSXODWLRQ DSSURDFKHV WKDW LPSURYH LQWXLWLYH LQWHUDFWLRQ DQG
DFFXUDWH WULGLPHQVLRQDO SRVLWLRQLQJ RI FRPSRQHQWV LQ YLUWXDO VSDFH 7KH V\VWHP FUHDWHG E\ 3HQJ KDV WKUHH PDLQ
IXQFWLRQDOPRGXOHVWKHLQIRUPDWLRQPDQDJHPHQWPRGXOHYLUWXDOGHVLJQPRGXOHDQGDYLUWXDODVVHPEO\PRGXOH
7KHLQIRUPDWLRQPDQDJHPHQWPRGXOHKDGWZRPDLQIXQFWLRQVILUVWRQHUHSUHVHQWLQJWKHPRGXOHWKDWFRXOGORDG
VWRUHDQGSULQWLQJGDWDDQGGUDZLQJVDQGWKHRWKHURQHLVDQLQWHUIDFHIRULQWHJUDWLQJWKHV\VWHPZLWKDQRWKHUV\VWHP
XVHGIRUSURFHVVSODQQLQJ7KHYLUWXDOGHVLJQPRGXOHSURYLGHVDGHVLJQHQYLURQPHQWIRUIDVWRSHUDWLRQVRIGHVLJQ
FRQILJXUDWLRQ,WLVDV\VWHPWKDWDOORZVXVHUWRSXWWRJHWKHUSDUWVWRJHQHUDWHIL[HGVWUXFWXUHV7KHYLUWXDODVVHPEO\
PRGXOHDVVRFLDWHVWKHVHHOHPHQWVDQGIL[HVWKHPLQWKHLUDSSURSULDWHSRVLWLRQV$OVRWKLVDOORZVXVHUVWRLQWHUDFWZLWK
YLUWXDO PRGHOV 8VHUV FDQ LQWHUDFWLYHO\ SHUIRUP DVVHPEO\ RSHUDWLRQV PRGLI\ WKH VWUXFWXUH DQG FKHFN DVVHPEO\
LQWHUIHUHQFHLQDUHDOLVWLFZD\
2QHRIPDLQGLVDGYDQWDJHRIWKHV\VWHPFUHDWHGRI3HQJLVWKDWWKHV\VWHPGRHVQRWDOORZXVHUVWRFROODERUDWH,W
SURYLGHVRQO\DVLQJOHXVHUYLHZDQGFDQQRWWDNHDGYDQWDJHRQFROODERUDWLRQVIURPGLIIHUHQWXVHUV
2Q WKH RWKHU KDQG RQ WKH UHVHDUFK RI >@ LW LV SUHVHQWHG D FROODERUDWLYH HQYLURQPHQW WKDW VHQGV GDWD DERXW
FROODERUDWLRQDQGPDQLSXODWLRQRIREMHFWVIURPRQHXVHURIWKHV\VWHPWRDQRWKHUVXFK WKDWDVVHPEO\H[SHULPHQWV
WZRDQGWKUHHGLPHQVLRQDOREMHFWVXVLQJKDSWLFGHYLFHVDUHUHDOL]HG
)URPWKHUHVHDUFKHVRI>@ LWFDQEHREVHUYHGWKDWKXPDQKDQGFDQEHXVHGDVDPHDQWRLQWHUIDFHKXPDQXVHU
ZLWKWKHFRPSXWHUWRZDUGVFRQWUROOLQJYLUWXDOREMHFWVDOVRWKHH[SHULPHQWDOUHVXOWV IURP>@DQG>@VKRZWKDWWKH
KXPDQ KDQG FDQ EH XVHG WRPDQLSXODWH YLUWXDO REMHFWV LQ DZD\ DOPRVW VLPLODU WR F\EHU JORYHV WR FRQWURO YLUWXDO
KDQGVXVLQJDFRPSXWHUV\VWHP,QWKHZRUNRI>@WKHYLUWXDOHQYLURQPHQWDQGWULGLPHQVLRQDOLQWHUIDFHVFROODERUDWH
WR FUHDWH LQWHUDFWLYH VLPXODWLRQV WKDW FDQ LPSURYH WKH OHDUQLQJ SURFHVV WKURXJK FROODERUDWLRQ DQG LQWHUDFWLRQZLWK
GLVWDQWSDUWLFLSDQWV'HVSLWHRIWKHDGYDQWDJHVRIHDFKRIWKHVHPHWKRGVWKHEHQHILWVLVWRXVHWKHPDVRQHFRPSOH[
V\VWHPWRWDNHWKHPRVWRIWKHEHQHILWRIHDFKSURGXFWOLIHF\FOH,QWKHZRUNSUHVHQWHGLQWKLVSDSHUWKHDXWKRUVWU\
WRRYHUFRPHWKHGLVDGYDQWDJHVRIWKHPHWKRGVSUHVHQWHGDERYHE\HQFDSVXODWLQJDOOVWDWHRIWKHDUWWHFKQRORJLHVXVHG
QRZDGD\VLQRUGHUWRFUHDWHDFROODERUDWLYHHQYLURQPHQWIRUYLUWXDODVVHPEO\WDVNV7KLVV\VWHPFDQEHXVHGDVDQ
LQQRYDWLYHZD\WRVSHHGXSWKHYLUWXDOSURWRW\SLQJSKDVHE\GLUHFWFRQWDFWRIYLUWXDOREMHFWVWRPDQLSXODWHWKHPDQG
XVHWKHPWRFUHDWHDYLUWXDOSURGXFW
7KH UHVHDUFKSUHVHQWHG LQ WKLV SDUHV HVWDEOLVK D FRQFHSWXDO3/0V\VWHPDUFKLWHFWXUHZKLFK FRQWDLQV D SURGXFW
PRGHOOLQJIUDPHZRUNDQGDQ LQIRUPDWLRQVWRUHLQIUDVWUXFWXUHDVLWFDQEHVHHQLQILJXUH7KHSURGXFWPRGHOOLQJ
IUDPHZRUN FRQVLVWV RI DQ DVVHPEO\ SDUW PRGHOOLQJ IUDPHZRUN DVVHPEO\ SDUW PDQLSXODWLRQ IUDPHZRUN DQG D
IXQFWLRQDO VLPXODWLRQ IUDPHZRUN 7KH HVWDEOLVKHG FRQFHSWXDO DUFKLWHFWXUH RI WKH SUHVHQWHG FROODERUDWLYH YLUWXDO
SURWRW\SLQJ V\VWHP UHSUHVHQWV D SDUW RI D PXFK ODUJHU 3/0 V\VWHP ZKLFK FRQWDLQV D YLUWXDO REMHFW JUDVSLQJ
IUDPHZRUNDQLQIRUPDWLRQH[FKDQJHLQIUDVWUXFWXUHDQGDFORXGV\VWHPWKDWHQDEOHVFROODERUDWLRQ7KHVFRSHRIWKH
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DUFKLWHFWXUHLVWRHQDEOHVDFROODERUDWLYHDUFKLWHFWXUHWRUHGXFHWKHWLPHIRUYLUWXDOSURWRW\SLQJE\XVLQJLQQRYDWLYH
ZD\V WR FRQWURO YLUWXDO REMHFWV WKH GHYHORSPHQW RI D NQRZOHGJH UHSRVLWRU\ XVHG E\ HQJLQHHUV LQ GLIIHUHQW
SURWRW\SLQJ VFHQDULRV WKH FUHDWLRQ RI D FROODERUDWLRQ QHWZRUN DPRQJ SHRSOH ZRUNLQJ RQ WKH VDPH SURMHFW LQ
GLIIHUHQWSODFHV
7KH SDSHU LV RUJDQL]HG DV IROORZV LQ VHFWLRQ  WKH V\VWHP DUFKLWHFWXUH SUHVHQWHG IRU WKH FROODERUDWLYH YLUWXDO
DVVHPEO\ VWDJH 6HFWLRQ  SUHVHQW WKH HQWLUH FROODERUDWLYH HQYLURQPHQW DQG VHFWLRQ  SUHVHQW WKH RYHUDOO V\VWHP
DUFKLWHFWXUDOFRQFHSWDQGLPSOHPHQWDWLRQDVDSDUWRID3/0V\VWHP
$UFKLWHFWXUH
,Q WKHZRUNRI >@ WKHUHDUHSUHVHQWHGD VHWRI IXQFWLRQDO UHTXLUHPHQWV WKDWDFROODERUDWLYHHQYLURQPHQW VKRXOG
LQFRUSRUDWH)URPWKHVHDVHWRIPLQLPXPUHTXLUHPHQWIRUFROODERUDWLYHHQYLURQPHQWDUFKLWHFWXUHFDQEHVSHFLILHG
DVIROORZV PXOWLPRGDOLQWHUDFWLRQLQWHUDFWLRQZLWKYLUWXDOHQYLURQPHQWPXVWEHLPPHUVLYHDQGLQQRYDWLYH7KH
VWDQGDUGZD\VRILQWHUDFWLRQOLNHPRXVHDQGNH\ERDUGGRQRWSURYHVXIILFLHQW(IILFLHQWZD\VOLNHWKHRQHVSUHVHQWHG
LQ >@RU WKHRQHVXVLQJ&\EHU*ORYHV >@DQG >@ZLOOEHXVHG  WKH V\VWHPVVKRXOGEHQHXWUDO IURP WKH LQWHUQHW
FRQGLWLRQDQGW\SHRIWKHSODWIRUP,QWKLVZD\LWZLOODOORZJHRJUDSKLFDOO\GLVSHUVHGGHVLJQHUVWRFROODERUDWHRYHU
WKHLQWHUQHW7KHV\VWHPVKRXOGVXSSRUWLQWHUQHWVWDQGDUGVDQGSURWRFROVVXFKDV7&3,3WKHFRPSXWHUSODWIRUPRI
GLIIHUHQWGHVLJQHUVDUHQRWJXDUDQWHHGWREHLGHQWLFDOWKHGHVLJQHGV\VWHPVKRXOGVXSSRUWDOONLQGRISODWIRUPVVXFK
DV ZLQGRZV RU 81,;  FRQYHQWLRQ RQ GDWD FRQYHUVLRQ EHFDXVH RQ WKH PDUNHW WKHUH DUH PXOWLSOH PRGHOOLQJ
HQYLURQPHQWV WKH GDWD H[FKDQJHG PXVW EH FRPPRQO\ DFFHSWHG  UHDO WLPH LQWHUDFWLYH DVVHPEO\ RSHUDWLRQ 7KH
GHVLJQHU PXVW PDQLSXODWH WKH REMHFWV 7DVNV VXFK DV JUDVSLQJ PRYLQJ UHOHDVH REMHFWV DQG QDYLJDWH WKURXJK WKH
YLUWXDOHQYLURQPHQWVKRXOGEHUHIOHFWHGDFFXUDWHO\LQWKHYLUWXDOHQYLURQPHQWV\QFKURQL]DWLRQWKHSURGXFWVKRXOG
EH LQ D FRQVLVWHQW VWDWH DW DQ\ PRPHQW LQ WLPH ,I D VFHQH LV FKDQJHG WKURXJK PDQLSXODWLRQ IURP WKH XVHU WKH
LQIRUPDWLRQPXVWEHWUDQVIHUUHGWRDOORWKHUFRQQHFWHGFRPSXWHUVDQGVLPXOWDQHRXVO\XSGDWHWKHLUVFHQHODUJHGDWD
SURFHVVLQUHDOWLPHWKHUHQGHULQJFDSDFLW\RIDVLQJOH3&LVQRWVXIILFLHQWIRUFRPSOH[SURGXFWVWKDWUHTXLUHFRPSOH[
VFHQHWRUHQGHU7KHUHIRUHWKHUHQGHULQJFDSDFLW\PXVWEHVWRUHGLQDFORXGHQYLURQPHQWRQDGHVLJQHGLQIUDVWUXFWXUH
DQGWRSURYLGHLQFUHDVHGFRPSXWDWLRQDOSRZHUFROOLVLRQGHWHFWLRQFROOLVLRQGHWHFWLRQLVWKHEDVLFIXQFWLRQRIWKH
LQWHUDFWLYH YLUWXDO UHDOLW\ VLPXODWLRQ EHFDXVH WKH FROOLVLRQ GHWHFWLRQ UHTXLUHV ORWV RI FDOFXODWLRQ WKLV ZLOO EH
FDOFXODWHGLQFORXGHQYLURQPHQW
7KH SUHVHQWHG DUFKLWHFWXUH LQWHJUDWHV GLVWULEXWHG DSSOLFDWLRQ IURP GLIIHUHQW HQJLQHHULQJ GRPDLQV VXFK DV
PHFKDQLFDOSDUWWRROVIXQFWLRQDOVLPXODWLRQNLQHPDWLFVNLQHWLFVDQGYLUWXDOUHDOLW\HQYLURQPHQWV7KHFROODERUDWLYH
SURGXFW GHYHORSPHQW DUFKLWHFWXUH VXSSRUWV SDUWV DQG VWUXFWXUHV PRGHOOLQJ IXQFWLRQDO VLPXODWLRQ PRGHO DQG GDWD
PDQDJHPHQWWKURXJKWKHHQWLUHOLIHF\FOHRIDSURGXFW7KHHQYLURQPHQWFRQVLVWVRIDYLUWXDOUHDOLW\LQWHUIDFHIRUSDUW
PDQLSXODWLRQDSDUWPRGHOOLQJWRRODQGDFORXGLQIUDVWUXFWXUH
:HEVHUYLFHVWHFKQRORJLHVZLOODVVXUHWKHFRPPXQLFDWLRQEHWZHHQHDFKFRPSRQHQWRIWKHDUFKLWHFWXUH
,QRUGHU WRVXSSRUW WKHGHYHORSPHQWRISURGXFWV LQDPRUHRSWLPL]HGZD\ WKHDUFKLWHFWXUHRI WKHFROODERUDWLYH
3/0HQYLURQPHQWSURYLGHVWKHIROORZLQJIXQFWLRQDOLWLHVWRDVVXUHFROODERUDWLYHGHVLJQLQDGLVWULEXWHGHQYLURQPHQW
WRLQWHJUDWHDQGVLPXODWHSURGXFWVLQFROODERUDWLYHZD\DSURFHVVLQJWRROIRUGDWDDQDO\VLQJHYDOXDWLRQDQGGHFLVLRQ
VXSSRUWLQJWKHFROODERUDWLYHVLPXODWLRQ
,QWKHGLVWULEXWHGFROODERUDWLYHGHVLJQHQYLURQPHQWWKDWFDQEHIRXQGLQSUHVHQWDSSOLFDWLRQVWKHZD\VWRLQWHJUDWH
GLIIHUHQWW\SHRIVRIWZDUHSURYHVWREHDGLIILFXOWWDVN,WUHTXLUHVNQRZOHGJHRIHYHU\VRIWZDUHWRRODQGDPHDQWR
VKDUH WKH NQRZOHGJH DQGQHFHVVDU\ LQIRUPDWLRQ DQG UHVRXUFHV WR WKH HQWLUH LQWHJUDWLRQ WHDPXVLQJ D FROODERUDWLYH
QHWZRUN
&RPSRQHQWEDVHGLQWHJUDWLRQWHFKQRORJ\LVDQHIILFLHQWDSSURDFKWKDWFDQEHXVHGWRLPSOHPHQWWKHLQWHJUDWLRQRI
DOOVRIWZDUHWRROVLQWKHFROODERUDWLYH3/0HQYLURQPHQW$3/0HQYLURQPHQWPXVWDOVRVXSSRUWWKHLQWHURSHUDELOLW\
DQGUHXVDELOLW\DPRQJYDULRXVPRGHOGHVLJQHG,QWKHSUHVHQWHGDUFKLWHFWXUH WKHZHEEDVHGFORXGLQIUDVWUXFWXUHLV
XVHG WR SURYLGH FROODERUDWLRQ ZLWKLQ D WHDP RU HQWLUH RUJDQL]DWLRQV 7KH GHWDLOHG VWUXFWXUH RI WKH DUFKLWHFWXUH LV
SUHVHQWHGLQ)LJ7KHUHDUHPDLQO\WKUHHSDUWVLQWKHDUFKLWHFWXUHWKHSDUWRIPDQLSXODWLRQRIYLUWXDOREMHFWVDQG
PRGHOVSURGXFWPRGHOOLQJIUDPHZRUNLQIRUPDWLRQVWRUHDQGGDWDH[FKDQJHIRUWKHFROODERUDWLYHPRGHOOLQJ
,Q WKLV SDSHU D VWDQGDUG WKDW SURYLGHV VSHFLILFDWLRQV DQG DQ LQWHJUDWLRQ IUDPHZRUN IRU 3/0 FROODERUDWLYH
HQYLURQPHQWZDVSURSRVHG7KHPRGHOVDQGSURGXFWVLQSUHVHQWGD\FRPSOH[SURGXFWGHVLJQWRROVDUHFRQVWUXFWHG
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PDLQO\ LQ FRPPHUFLDO FRPSXWHUV XVLQJ RQ WKH PDUNHW WRROV 7KHVH WRROV KDYH WKHLU RZQ PHFKDQLVP IRU GDWD
SURFHVVLQJDQGSRVVLEO\WKHLURZQZD\WRDGYDQFHWKURXJKWKHVWHSVRIGHVLJQRIDSURGXFW
7KHGLVWULEXWLRQRIPRGHOVDQG WKHVLPXODWLRQRIDSSOLFDWLRQVDUHHQFDSVXODWHGDVZHEVHUYLFHV7KHDJHQWVDUH
VHUYHGLQWKHFROODERUDWLYHHQYLURQPHQWZLWKWZRUROHVWKHFRQVXPHURIDZHEVHUYLFHDQGDSURYLGHURIWKHGDWDIRU
WKHFROODERUDWLYHHQYLURQPHQW

)LJ9LUWXDODVVHPEO\V\VWHPDUFKLWHFWXUH
7KH LQWHJUDWLRQ IUDPHZRUN RI SDUW PRGHOOLQJ DQG SURGXFW VLPXODWLRQ IRU FRPSOH[ SURGXFW FRXOG SURYLGH DQ
LQWHJUDWHG3/0FROODERUDWLYHZD\ WKDWFDQEHXVHGZLWKLQDQRUJDQL]DWLRQ7KHH[LVWLQJPRGHOOLQJDQG IXQFWLRQDO
VLPXODWLRQVRIWZDUHFDQEHLQWHJUDWHGLQWRWKHSUHVHQWHGDUFKLWHFWXUHXVLQJWKHSUHVHQWHGVWDQGDUGV
6KDULQJGDWDEHWZHHQV\VWHPFRPSRQHQWV
,QWHURSHUDELOLW\LVVXH
:LWK >@ WKH LQWHURSHUDELOLW\ UHSUHVHQWV WKH DELOLW\ RI WZR RU PRUH V\VWHPV RU FRPSRQHQWV WR H[FKDQJH
LQIRUPDWLRQDQGWRXVHWKHLQIRUPDWLRQWKDWZHUHH[FKDQJHG
(YHQLQWKHVLPSOHUFDVHVZKHQWKHGHVLJQHGREMHFWLYHRIDV\VWHPLVWRLQWHURSHUDWHWKHLQWHJUDWLRQSURYHVWREH
D FKDOOHQJH'HVLJQLQJ D IOH[LEOH DUFKLWHFWXUH WKDW KDV WKH DELOLW\ WR VXSSRUW FRPSOH[ DSSOLFDWLRQV FDQ UHVXOW LQ D
VLJQLILFDQWFRPSHWLWLYHDGYDQWDJH6XFKDGHVLJQUHTXLUHVVROLGLQLWLDOSODQQLQJDQGWKRXJKWIXOFRQVLGHUDWLRQ:LWK
WKHFROODERUDWLYHHQYLURQPHQWVWKHLQWHURSHUDELOLW\LVVXHVWKDWPD\RFFXUPXVWEHWDNHQLQWRDFFRXQWLQWKHSUHVHQW
DUFKLWHFWXUH$FFRUGLQJWR>@WKHLQWHURSHUDELOLW\SUREOHPVDUHRIWZRW\SHVLQWHUIDFHPLVPDWFKHVDQLQWHUIDFH
GHVFULEHV D FRPSRQHQW FKDUDFWHULVWLFV LW
V IXQFWLRQDOLW\ VWUXFWXUH DQG SHUIRUPDQFH D PLVPDWFK FDQ RFFXU LQ
GLIIHUHQW IXQFWLRQDOLW\VSHFLILFDWLRQRUFKDUDFWHULVWLFVSURWRFROPLVPDWFKHVDSURWRFROGHVFULEHV WKHFRQQHFWLRQV
EHWZHHQWKHFRPSRQHQWVXVHGIRUFRPPXQLFDWLRQVUHOLDELOLW\GLUHFWLRQDOLW\UXOHVWKDWJRYHUQWKHWHPSRUDORUGHULQJ
RIPHVVDJHVDQGSHUIRUPDQFH
,Q WKH SUHVHQW DUFKLWHFWXUH LQWHUIDFHV DQG SURWRFROV DUH FRQWUDFWV EHWZHHQ LQWHURSHUDWLQJ V\VWHPV 7KH
VSHFLILFDWLRQV RI LQWHUIDFH DQG SURWRFROV GHILQH WKH UHTXLUHPHQWV XVHG E\ YDULRXV V\VWHPV LQ WKH SUHVHQWHG 3/0
DUFKLWHFWXUHIRUFRPPXQLFDWLRQ7KHSUREOHPRILQWHURSHUDELOLW\FRPHVZKHQWZRFRPSRQHQWKDYHHLWKHURQHRIWKH
FDVHVLQWHUIDFHVGRQRWPDWFKSURWRFROVGRQRWPDWFKRULQWHUIDFHDQGSURWRFROVGRQRWPDWFK
:KHQGHDOLQJZLWKOHJDF\V\VWHPVWKHPLVPDWFKHVEHFRPHPRUHVHYHUH7KHRSWLRQVWRUHVROYHPLVPDWFKHVWXUQ
WREHPRUHOLPLWHGZKHQLWLVGHVLUHGWRLQWHJUDWHOHJDF\V\VWHPVLQWRFRPSOH[HQYLURQPHQWVWKDWZHUHGHVLJQHGWR
RSHUDWHLQGHSHQGHQWO\
(YHQ WKRXJK DV LW FDQEH VHHQ LQ WRGD\PDQ\ FRPSXWHU DSSOLFDWLRQV WKH;0/VWDQGDUGV LV XVHG EXW WKHGDWD
PRGHOVDQGVFKHPDVDUHRIWHQYHU\GLIIHUHQW
$FFRUGLQJ WR >@ WKHUH DUH WKUHH DSSURDFKHV WR RYHUFRPH WKHVH NLQGV RI SUREOHPV 2QH RI WKH IROORZLQJ
DSSURDFKHV FDQ EH XVHG LQWHJUDWHG DSSURDFKHV ZKHUH WKHUH LV D VWDQGDUG IRUPDW IRU DOO FRQVWLWXHQW V\VWHPV  VR
GLYHUVH PRGHOV DUH LQWHUSUHWHG LQ VWDQGDUG IRUPDW DQG WKLV IRUPDW PXVW EH ULFK WR EH DEOH WR HQFDSVXODWH DOO

$VVHPEO\SDUWPDQLSXODWLRQPRGXOH
9LUWXDODVVHPEO\SURGXFWPRGXOH9LUWXDOSDUWVPRGXOH
3URGXFWPRGHOOLQJIUDPHZRUN
,QIRUPDWLRQVWRUHDQGH[FKDQJH

,QSXWGHYLFHV\VWHPXVHGWRFRQWUROKXPDQKDQG
)XQFWLRQDOVLPXODWLRQPRGXOH$VVHPEO\SDUWPRGHOOLQJPRGXOH
F
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FRQVWLWXHQW V\VWHP PRGHOV DQ XQLILHG DSSURDFK ZKHUH WKLV LV D FRPPRQ PHWDOHYHO VWUXFWXUH DFURVV FRQVWLWXHQW
PRGHOV SURYLGLQJ D PHDQV IRU HVWDEOLVKLQJ VHPDQWLF HTXLYDOHQFH D IHGHUDWHG DSSURDFK ZKHUH PRGHOV PXVW EH
G\QDPLFDOO\DFFRPPRGDWHGUDWKHUWKDQKDYLQJDSUHGHWHUPLQHGPHWDPRGHO7KLVDVVXPHVWKDWFRQFHSWPDSSLQJLV
GRQHDWDQRQWRORJ\OHYHOIRUH[DPSOHVHPDQWLFOHYHO
,Q WKH IROORZLQJ DUFKLWHFWXUH WR DFKLHYH LQWHURSHUDELOLW\ WKH IROORZLQJ JHQHUDO VWHSV ZHUH WDNHQ WR DFKLHYH
LQWHURSHUDELOLW\GHILQHRUVHOHFWDSSURSULDWHSURWRFROVRULQWHUIDFHVLPSOHPHQWRUDGDSWV\VWHPVWRXVHSURWRFROVRU
LQWHUIDFHV GHILQHG DW VWHS  DQG WKLV PD\ UHTXLUH GHVLJQLQJ LPSOHPHQWLQJ QHZ LQWHUIDFHV RU WUDQVIRUPDWLRQ RI
SURWRFROVWKDWFDQEHDGDSWHGWRWKHFXUUHQWV\VWHPVRUH[WHQGLQJV\VWHPVE\DGGLQJQHZFRPSRQHQWV
&RPPRQLQWHUIDFHGHILQLWLRQ
$WWKLVPRPHQWWKHPDUNHWRIIHUVDODUJHYDULHW\RI,7DUFKLWHFWXUHDQGSODWIRUPVWKDWPLJKWLQWHURSHUDWHLQ3/0
SODWIRUPV+RZHYHULWGRHVQ
WH[LVWDVWDQGDUGRILQWHURSHUDELOLW\EHWZHHQGLIIHUHQWDUFKLWHFWXUHVRUSODWIRUPV
,Q WKLV SDSHU WKH DUFKLWHFWXUH SUHVHQWHG ZLOO LQWHURSHUDWH EHWZHHQ GLIIHUHQW FRPSXWHUV ZKHUH PRGHOV FDQ EH
FUHDWHGLQWHURSHUDWHEHWZHHQGLIIHUHQWIXQFWLRQDOVLPXODWLRQSDFNDJHVGDWDH[FKDQJHDQGFRQILJXUDWLRQ
,Q WKH SUHVHQWHG DSSURDFK VHH )LJ  LW LV GHILQHG WKH LQWHURSHUDELOLW\ RI WKH FROODERUDWLYH DUFKLWHFWXUH
DSSOLFDWLRQLQWHURSHUDELOLW\LQWHURSHUDELOLW\EHWZHHQWKHDSSOLFDWLRQV\VWHPVRIWKHRYHUDOODUFKLWHFWXUHPRGHOSDUW
LQWHURSHUDELOLW\ LQWHURSHUDELOLW\ EHWZHHQ GLIIHUHQW W\SHV RI SDUW PRGHOOLQJ DQG IXQFWLRQDO VLPXODWLRQ SODWIRUPV
SODWIRUPLQWHURSHUDELOLW\LQWHURSHUDELOLW\EHWZHHQGLIIHUHQWVRIWZDUHSODWIRUPV
7KHLQWHURSHUDWLRQEHWZHHQGLIIHUHQWOHYHOVLVUHDOL]HGE\WKHDSSOLFDWLRQSURJUDPPLQJLQWHUIDFHDVLWLVSUHVHQWHG
LQ)LJ

)LJ,QWHURSHUDELOLW\LQSUHVHQWHGDUFKLWHFWXUHFROODERUDWLYHHQYLURQPHQW
$VWDQGDUGL]HGPRGHOZLOOEHGHVLJQHGWRH[FKDQJHGDWDEHWZHHQDOOWKHLQWHURSHUDEOHV\VWHPV7KLVZLOOLPSURYH
FRQVLGHUDEOH WKH FRPPXQLFDWLRQ EHWZHHQ V\VWHPV DQG UDLVH WKH RYHUDOO HIILFLHQF\ RI FROODERUDWLRQ DQG ORZHU WKH
GHVLJQHIIRUW
$FFRUGLQJ WR >@ WKH IROORZLQJ DVSHFWV DUH WR EH WDNLQJ LQWR FRQVLGHUDWLRQ LQWR GHILQLQJ D VWDQGDUG RI
FRPPXQLFDWLRQSXEOLFDYDLODELOLW\RIDOOWHFKQLFDOLQIRUPDWLRQDYDLODELOLW\RIWUDLQLQJPDWHULDOWUDLQLQJFRXUVHVDQG
KHOSHIIRUWIRUOHDUQLQJWKHVWDQGDUGVLJQLILFDQWO\VPDOOHUFRPSDUHGWRWKHWHFKQLFDOSUREOHPWREHVROYHGSRVVLELOLW\
WRXVH WKHPRGHOZLWKRXW FKDUJH FRQWLQXDQFHRI FRQYHQWLRQV H[WHQGLELOLW\ WRZDUGV VSHFLILF XVH FDVHV VWUXFWXUHG
GHYHORSPHQW SURFHVV ZLWK SUHGLFWDEOH F\FOHV VWHHULQJ DXWKRULW\ ZKLFK FRRUGLQDWHV WKH GHYHORSPHQW SURFHVV
SRVVLELOLW\RIVWDQGDUGWREHDGRSWHGDVRZQLQVWUXPHQWE\XVHUSRVVLELOLW\WRSDUWLFLSDWHLQGHYHORSPHQWDQGLQ
FRQWURORIVWDQGDUGVKLJKSURSDJDWLRQRIVWDQGDUGV
,QWKLVSDSHUWKH;0/EDVHGDSSURDFKSURYLGHVWKHEHVWLQWHURSHUDWLRQWRDFKLHYHDSSOLFDWLRQLQWHURSHUDELOLW\
7RWDFNOHWKHSUREOHPLQWKHSUHVHQWHGDUFKLWHFWXUHLQWKLVSDSHUXVHDQLQWHJUDWHGDSSURDFKZKHUHLWLVGHVLJQHGD
VWDQGDUGIRUPDWIRUDOOV\VWHPV$OOWKHV\VWHPPRGHOVDUHLQWHUSUHWHGLQWKHVWDQGDUGIRUPDWZKLFKLVEDVHGRQ;0/
VWDQGDUGV

3DUWPRGHOOLQJ

3URGXFWDVVHPEO\PRGHO

)XQFWLRQDOVLPXODWLRQ

)XQFWLRQDOVLPXODWLRQ

3URGXFWDVVHPEO\PRGHO

3DUWPRGHOOLQJ

&ORXG(QYLURQPHQW
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3DUWPRGHOLQJDQGYLUWXDODVVHPEO\REMHFWVPDQLSXODWLRQ
,QWKHODVWIHZ\HDUVWKH;0/EHFRPHWRKDYHPRUHSRSXODULW\LQWKHGLVWULEXWHGHQYLURQPHQW0DSSLQJRI&$'
PRGHOVLQ;0/VHHPVWREHWKHORJLFDOZD\WRSURFHHGIRUZDUGDQGWRPDNH&$'PRGHOVDFFHVVLEOHRQWKH:(%
VHHPV DQ LQLWLDO ZD\ WR GHWHUPLQH FROODERUDWLRQ &XUUHQWO\ RQ WKH PDUNHW IRXU PHWKRGV IRU H[FKDQJLQJ &$'
LQIRUPDWLRQ H[LVWV 7KH ILUVW RQH LPSOLHV XVLQJ D VLQJOH &$' V\VWHP WKURXJKRXW WKH HQWLUH RUJDQL]DWLRQ RU DQ
HQWHUSULVH 7KDW PHDQV WKH PRGHOV H[FKDQJHG FDQ EH H[FKDQJHG YHU\ VLPSOH IURP RQH VWDWLRQ WR DQRWKHU 7KLV
DSSURDFK FRPHV ZLWK D YHU\ ELJ GLVDGYDQWDJH D VLQJOH &$' V\VWHP FDQQRW EH XVH IRU H[WHQGHG HQWHUSULVHV LQ
FROODERUDWLYHGHYHORSPHQWHQYLURQPHQWWKDWUHTXLUHVFROODERUDWLRQEHWZHHQYDULRXVFRPSDQLHVRUVPDOOHQWHUSULVHV
(DFKFRPSDQ\PD\FRPHZLWKWKHLURZQ&$'V\VWHPZKLFKFDQQRWXVHWKHSURSRVHGVWDQGDUG
7KHVHFRQGRQHLPSOLHVWRXVHDVWDQGDUGL]HG&$'NHUQHO7KDWPHDQVWKDWDOODSSOLFDWLRQVRIDQHQWHUSULVHPXVW
EHEXLOWRQDFRPPRQNHUQHO:LWKWKHPDUNHWDW WKLVPRPHQWWKHUHH[LVWV WZRGRPLQDWHFRPPHUFLDONHUQHOV WKLV
DSSURDFKLVXVHIXOIRUVSHFLILFVLPXODWLRQV0RGHOVEXLOGLQDSSOLFDWLRQVWKDWVKDUHDFRPPRQNHUQHOFDQEHHDVLO\
VKDUHG8QIRUWXQDWHO\ WKHZD\KRZDQHQWHUSULVHZLOOEHH[WHQGHGFDQQRWEHNQRZQDQGFRPSDQLHVPD\XVHHYHQ
SURSULHWDU\NHUQHOVWKDWDUHQRWEXLOWRQDFRPPRQRQH
7KHWKLUGRQH WKLVFROODERUDWLRQRSWLRQLPSOLHVWRWUDQVODWHD&$'PRGHOGLUHFWO\ IURPRQHIRUPDWWRDQRWKHU
2QHPDLQGUDZEDFNRIVXFKDPHWKRGLVWKHFRVWWREXLOGDWUDQVODWRU$WUDQVODWRUPXVWEHFUHDWHGIRUHYHU\SRVVLEOH
WUDQVODWLRQVLWXDWLRQDQGVRPHFRPSDQLHVDUHXQZLOOLQJWRUHYHDOLQWHUQDOLQIRUPDWLRQWRFUHDWHVXFKDWUDQVODWRU
7KH IRUWKPHWKRG XVHV D QHXWUDO VWDQGDUGL]HG IRUPDW OLNH -7 IURP6LHPHQV '6';)RU&2//$'$ WKDW LV
H[WHQGHG IURP ;0/ $ &$' SURFHVVRU UHFHLYHV WKH &$' QDWLYH ILOH DQG WUDQVODWHV LW WR D QHXWUDO ILOH IRU WKH
SURSRVHGV\VWHPQDWLYHIRUPDW7KHV\VWHPLVWKHQDEOHWRSRVWSURFHVVDQGWRWUDQVODWHWKHUHFHLYHG&$'IRUPDWWR
DQ\&$'V\VWHPIRUPDWWKDWLVUHTXLUHG
7DNLQJ LQWRDFFRXQWDOO WKHGLVDGYDQWDJHVRI WKHSUHVHQWHGPHWKRG WKHIRUWKRQH VHHPV WREH WKHEHVWRQH)RU
H[DPSOH DV LW FDQ EH REVHUYHG LQ )LJ  D 67/PRGHO FDQ EH XSORDGHG LQWR WKH FROODERUDWLYH HQYLURQPHQW DV D
QHXWUDOILOHDQGWKLVILOHFDQEHXVHGLQPDQLSXODWLRQLQWHUIDFHDQGDOVRLQH[WHUQDOV\VWHPVE\WUDQVODWLQJWKHQHXWUDO
ILOHWRQDWLYHV\VWHPV&RPSDUHGWRWKHOLVWRIVWDQGDUGVIRUH[FKDQJLQJWKH&$'PRGHOVWKH&2//$'$ILOHZDV
FKRRVHEHFDXVHRIWKHRSHQVWDQGDUGVDQGDIUHHRQH 
7KHSURSRVHGDUFKLWHFWXUHSURYLGHVDWUDQVODWRUWKDWSURYLGHVIRUPDWH[FKDQJH7KHPDLQPRGXOHVSDUWPRGHOLQJ
&$';0/DQG;0/&$'SDUWVDUHGHVLJQHG LQDZD\ WKDWFDQEHH[WHQGHG ,Q WKH IXWXUH WKHDUFKLWHFWXUHPXVW
DFFRPPRGDWHRWKHUSDUWPRGXOHVDQGDOVRRWKHUWUDQVODWLRQIURP&$';0/DQG;0/WR&$'
7RPDQLSXODWH WKHREMHFWV LQYLUWXDO HQYLURQPHQW WKHQHXWUDO ILOHPXVW EH DEOH WREH LQFRUSRUDWHG LQWR*UDVS,W
ZRUOGILOH*UDVS,WLVDYLUWXDOHQJLQHIRUURERWLFPDQLSXODWLRQFUHDWHGSUHVHQWHGE\*ROGIHGHUZLWKODWHVWXSGDWHVLQ
KLVSDSHU>@
,Q YLUWXDO PDQLSXODWLRQ VLPXODWRU KXPDQ KDQG YLUWXDOL]HG DQG SDUWV DQG REVWDFOH DUH XVHG WR SRSXODWH YLUWXDO
ZRUOGV7KHW\SHVRIGDWDWKDWDUHVWRUHGLQDZRUOGVILOHDUHREVWDFOHVUHSUHVHQWDQ\ERG\WKDWFDQEHORDGHGDVD
REVWDFOH 7KH REVWDFOH FDQ EH ORDGHG ZLWK WZR SDUDPHWHUV D ILOHQDPH WKDW ZLOO SRLQW WR WKH ILOH FRQWDLQLQJ WKH
REVWDFOHRQWKHGLVFDQGDWUDQVIRUPDWLRQWKDWUHSUHVHQWWKHSRVLWLRQDQGRULHQWDWLRQRIWKHREVWDFOHLQYLUWXDOZRUOG
$WUDQVIRUPDWLRQFDQUHSUHVHQWDVWUXFWXUHWKDWFDQFRQWDLQPXOWLSOHVXEVWUXFWXUHVHDFKFDQVSHFLI\DWUDQVODWLRQD
URWDWLRQRUERWKJUDVSDEOH%RG\DJUDVSDEOHERG\LVDOPRVWVLPLODUWRDQREVWDFOH7KHRQO\GLIIHUHQFHEHWZHHQWKH
WZRRI WKHP LV WKDW WKHJUDVSDEOHERG\ LV LQLWLDOL]HGZLWKG\QDPLFSURSHUWLHV DQG WKHERG\ZLOOPDNHSDUWRIDOO
G\QDPLFFRPSXWDWLRQVPDGHRQWKHYLUWXDOZRUOGVWKHURERWHYHU\URERWWKDWZLOOEHORDGHGLQYLUWXDOZRUOGVZLOO
KDYHSDUDPHWHUVVXFKDVILOHQDPHWKDWUHSUHVHQWDSRLQWHUWRWKH;0/ILOHUHSUHVHQWLQJWKHYLUWXDOZRUOGVGRI9DOXH
WKDW UHSUHVHQW D VWULQJ FRQWDLQLQJ WKH GHJUHHV RI IUHHGRP RI KXPDQ KDQG DQG D WUDQVIRUPDWLRQ WKDW UHSUHVHQW WKH
SRVLWLRQ DQG RULHQWDWLRQ RI YLUWXDO ZRUOGV LQ YLUWXDO ZRUOGV DV DUH WKH\ IRU REVWDFOHV FRQQHFWLRQ LQGLFDWHV WKH
FRQQHFWLRQEHWZHHQWZRYLUWXDOKDQGVLQDYLUWXDOZRUOGFDPHUDVSHFLI\WKHZRUOGVSRVLWLRQRULHQWDWLRQDQGIRFDO
SRLQWRIWKHYLUWXDOFDPHUD
7KHYLUWXDOERGLHVKDYHWKHIROORZLQJDVVRFLDWHGDWDJHRPHWU\ WKDWGHVFULEHVWKHVKDSHRIDYLUWXDOERG\7KH
VWUXFWXUHFRQWDLQVQRGHVDVSULPLWLYHVFXEHVVSKHUHVF\OLQGHUVDQGFRQHVDQGDOVRVHWVRIELGLPHQVLRQDOSRO\JRQV
IRU VXUIDFH GHILQLWLRQ WKDW DUH XVHG IRU FROOLVLRQ GHWHFWLRQ V\VWHPPDWHULDO WKH PDWHULDO RI D YLUWXDO ERG\ LV
LQIOXHQFLQJWKHDPRXQWRIIULFWLRQSRVVLEOHZKHQERG\LVLQFRQWDFWZLWKYLUWXDOKDQG7KHIULFWLRQFRHIILFLHQWFDQEH
GHILQHG IRU HDFKPDWHULDO LQ SDUW 7KH IULFWLRQ FRHIILFLHQW DIIHFWV JUDVSLQJ TXDOLW\ WUDQVIRUPDWLRQ UHSUHVHQW WKH
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SRVLWLRQDQGRULHQWDWLRQRIHDFKYLUWXDOREMHFWLQWKHIUDPHRIUHIHUHQFHXVLQJWKHYLUWXDOZRUOGFRRUGLQDWHV\VWHP
QDPH UHSUHVHQW WKH LQWHUQDO YLUWXDO REMHFW QDPHPDVV UHSUHVHQW WKHPDVV RI YLUWXDO REMHFW LQ JUDPV FHQWUH RI
PDVVUHSUHVHQWWKHWULGLPHQVLRQDOSRVLWLRQH[SUHVVHGUHODWLYHO\WRERG\FRRUGLQDWHV\VWHP2QHRIWKHIXQFWLRQDOLW\
RIWKLVLV WRSURYLGHDVWDEOHSRLQWIRUJUDVSLQJTXDOLW\FRPSXWDWLRQWKDWZLOOEHXVHGDVDUHIHUHQFHDQGDOVRWREH
XVHGDVDUHIHUHQFHSRLQWIRUWUDQVIRUPDWLRQEHWZHHQIRUFHVDQGWRUTXHVLQG\QDPLFVLQHUWLDOWHQVRUUHSUHVHQWWKH
VWDQGDUG PDWUL[ ; IRU PDVV GLVWULEXWLRQ ,W LV H[SUHVVHG UHODWLYH WR D FRRUGLQDWH IUDPH WKDW LV DOLJQHG ZLWK
FRRUGLQDWHV\VWHPRIWKHERG\EXWSRVLWLRQHGDWWKHFHQWUHRIPDVVG\QDPLFVWDWHUHSUHVHQWWZRYDOXHVTDQGY
WKDWUHSUHVHQWIXUWKHUWKHFXUUHQWSRVLWLRQDQGYHORFLW\RIWKHERG\FHQWUHRIPDVVUHODWLYHWRZRUOGFRRUGLQDWHV

)LJ67/PRGHODQG'0PRGHO
3/06\VWHPLPSOHPHQWDWLRQ
7R H[SORUH DQG DQDO\VH WKH ODUJH QXPEHU RI FRQILJXUDWLRQ DQG EHKDYLRXU SDWWHUQV WKH LQGXVWU\ QHHGV QHZ
GHYHORSPHQWPHWKRGVDQGWRROV,QRUGHUWRHQVXUHGDWDFRPPXQLFDWLRQEHWZHHQWKH&$'V\VWHPVDQDSSURSULDWH
DUFKLWHFWXUHEDVHGRQRSHQ VWDQGDUGL]HGDQGVHFXUH VHUYLFHVZDVFUHDWHG7KLVPXVW JUDQW VHFXUHGDFFHVV WRHDFK
HQJLQHHUXVLQJ&$'VRIWZDUHZLWKLQWKH,7V\VWHPDQGDVVXUHLQIRUPDWLRQVHFXULW\ZKLOHVXSSRUWLQJFROODERUDWLRQ
DQGEXVLQHVVJURZWK7KHSURSRVHG ,7VROXWLRQ LVEDVHGRQ WKHFORXGFRPSXWLQJ LQIUDVWUXFWXUHZKHUHDVDFFHVV WR
VRIWZDUHVHUYLFHVLVSURYLGHGRQGHPDQGLQDIOH[LEOHDQGDJLOHPDQQHU7KHFORXGLVLPSOHPHQWHGIRUVXSSRUWLQJWKH
LQFUHDVHG GHPDQG RI FRPSXWLQJ SRZHU QHHGHG LQ WKH &$' SURFHVVHV GXULQJ HDFK OLIHF\FOH SKDVH RI D SURGXFW
&ORXGVHUYLFHV IDFLOLWDWH WKHXVHRIFXPXODWLYHKDUGZDUH UHVRXUFHVDQGDOORFDWHFRPSXWLQJSRZHU LQ VROYLQJ WDVNV
GHPDQGLQJ KLJK FRPSXWLQJ SRZHU LQGHSHQGHQW RI WKH XQGHUO\LQJ LQIUDVWUXFWXUH 7KH FORXG LPSOHPHQWHG LQ WKLV
ZRUN LVEDVHGRQ WKH ,%0&ORXG%XUVWSURGXFWZKLFKHQDEOHVXVHUVDQGGHYHORSHUV WRFUHDWH WHVW DQGXVHYLUWXDO
DVVHPEOLHVLQGHSHQGHQWRILWVJHRJUDSKLFGLVWULEXWLRQ7KHVXFFHVVIXOLPSOHPHQWDWLRQRIWKHFORXGUHTXLUHVDVROLG
DUFKLWHFWXUDO DSSURDFK WR VXVWDLQ WKHGHOLYHU\RI WKH ,7 VHUYLFHV )RU WKLV SXUSRVH VHUYLFHRULHQWHG DUFKLWHFWXUH LV
XVHG WR VKDUH ,7 VHUYLFHV RQGHPDQG UHOHDVH DQG UHDOORFDWH WKHP LQ DFFRUGDQFH WR EXVLQHVV QHHGV E\ WDNLQJ
DGYDQWDJH RI WKH G\QDPLF DOORFDWLRQ RI UHVRXUFHV 7KHPHWKRG SUHVHQWHG LQ WKLV SDSHU VKRZV KRZ HQJLQHHUV DUH
DOORZHGWRLQWHUDFWLYHO\FRPSRVHYLUWXDOSURWRW\SHVLQYLUWXDOZRUG7KHGHVLJQDSSURDFKLVEDVHGRQFRPELQLQJWKH
LQWHUFRQQHFWHG V\VWHP HOHPHQWV QDPHG V\VWHP SDUWV DQG WKHQ GXULQJ WKH V\VWHP H[HFXWLRQ SKDVH LQ YLUWXDO
SURWRW\SH LVV\QWKHVL]HGDQG WKHQDQDO\VHG ,Q WKHV\VWHPV\QWKHVLVSKDVH WKHHQJLQHHUVFDQKDQGOHPRYHJUDVS
UHOHDVHSDUWV LQWHUDFWLYHO\ WR DVVHPEOH D VWUXFWXUH ,W FDQEH XVHGRQOLQH WULGLPHQVLRQDO REMHFWV OLEUDU\ LQRUGHU WR
IDFLOLWDWHWKHDFFHVVWRWULGLPHQVLRQDOPRGHOVDQGWRUHGXFHWKHRYHUDOOGHVLJQWLPH,QWKHVHFRQGVWHSWKHHQJLQHHUV
FDQDQDO\VHWKHEHKDYLRXURIWKHV\VWHPIURPWKHIXQFWLRQDOSHUVSHFWLYH7KHVLPXODWLRQRIWKHHQWLUHV\VWHPFDQEH
GRQHXVLQJ6,08/,$,QRUGHUIRUWKHXVHUWRLQWHUDFWPRUHLQWXLWLYHZLWKWKHV\VWHPWKHUHVHDUFKRI>@DQG>@FDQ
EHXVHGDVDSRLQW IRUJHVWXUHUHFRJQLWLRQDQG,WZDVH[HFXWHGDFDVHVWXG\RIWKHFROODERUDWLYHHQYLURQPHQW IRUD
FRPSOH[SDUWPRGHOOLQJ7KHVFHQDULRRIFRPSOH[SDUWPRGHOOLQJDQGIXQFWLRQDOVLPXODWLRQLVDVIROORZVWKHGHVLJQ
WHDPVZRUN WRJHWKHU WRGHILQHPRGHOSDUWVRIDFRPSOH[SURGXFWGHVLJQHUDQGHQJLQHHUVZRUN WRJHWKHU WRYLUWXDO
DVVHPEOHWKHFRPSOH[SURGXFWIURPPRGHOSDUWVWKHV\VWHPDQDO\VWIHHGWKHSURGXFWLQWRWKHIXQFWLRQDOVLPXODWLRQ
HQYLURQPHQW WKH V\VWHP DQDO\VW DQG HQJLQHHUV ZRUN WRJHWKHU WR HYDOXDWH WKH UHVXOW RI IXQFWLRQDO VLPXODWLRQ WKH
V\VWHPDQDO\VWXSGDWHGPRGHOVDQGIHHGEDFNWKHUHVXOWVWRGHVLJQHGSURGXFW

*UDVS,7

&ORXGLQIUDVWUXFWXUH

67/IRU'ILOHIRPDW

'0IRU5K\QRILOHIRPDW
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&RQFOXVLRQDQGIXWXUHZRUN
3URGXFWOLIHF\FOHPDQDJHPHQWZLOOJDLQPRUHDQGPRUHLPSRUWDQFHLQWKHFXUUHQWHFRQRPLFHQYLURQPHQW3/0
FRXOGHQDEOHRUJDQL]DWLRQVWRLPSURYHRYHUDOORSHUDWLRQDOHIIHFWLYHQHVVZLWKLQWKHHQWLUHOLIHF\FOHRIDSURGXFW
7KHDSSURDFKRIRUJDQL]DWLRQVKDYHKXPDQIDFWRUDQ\ZKHQLQPLQGDVWKHPRVWLPSRUWDQWNQRZOHGJHFDSLWDODQG
DFROODERUDWLRQEHWZHHQWKHPDVWKHPRVWLPSRUWDQWIDFWRURIHIIHFWLYHQHVVRISURFHVVHV7KHUHIRUHRQHRIWKHPRVW
LPSRUWDQWDVSHFWVRI3/0LV WKHDELOLW\WRPDQDJHRYHUDOO LQWHOOHFWXDOFDSLWDORIWKHRUJDQL]DWLRQ&ROODERUDWLRQRI
PDQ\HQJLQHHUVWRZRUNIRUDFRPPRQJRDOWRFUHDWHEHWWHUSURGXFWVZLOOEHWKHPRVWLPSRUWDQWFRPSHWLWLYHIDFWRULQ
WKHIROORZLQJ\HDUV
,QWKLVWUHQGDFRQFHSWXDO3/0DUFKLWHFWXUHXVLQJFROODERUDWLYHSURGXFWGHYHORSPHQWHQYLURQPHQWLVSUHVHQWHG
&RPSOH[ SURGXFWV GHYHORSPHQW LQ ODUJH HQWHUSULVHV LQYROYHV ORWV RI GHSDUWPHQWV DQG VXSSOLHUV WKLV PHDQV WKDW
SURGXFWGHYHORSPHQWSURFHVVUHTXLUHVDPXFKODUJHUFRRSHUDWLRQDPRQJGHVLJQHUVHQJLQHHUV
2QWKHRWKHUKDQGFRPSXWHUPRGHOVEHFRPHH[WUHPHO\FRPSOLFDWHGFUHDWHGIURPORWVRISLHFHVLQWHUDFWLRQZLWK
WKLVREMHFWVPXVWEHQDWXUDOXVHUVPD\EHQHFHVVDU\WRLQWHUDFWTXLFNO\DQGSRVVLEO\HYHQIHHOWKHYLUWXDOREMHFWVD
ZD\WRLQWHUDFWZLWKREMHFWVLQWKHSKDVHRIYLUWXDOSURWRW\SLQJZDVGLVFXVVHG
:LWK WKH SUHVHQWHG FROODERUDWLYH YLUWXDO DVVHPEO\ V\VWHP D XVHU PD\ H[SHULPHQW LQ UHDO WLPH DVVHPEO\
HQYLURQPHQW WKDW LV XVHG LQ SDUDOOHO ZLWK RWKHU GHVLJQHUV ORFDWHG LQ GLIIHUHQW JHRJUDSKLFDO SODFHV ,Q WKLV YLUWXDO
HQYLURQPHQWGHVLJQHUVPD\VKDUHWKHLUSURGXFWVGLVFXVVYHULI\DQGVLPXODWHYDULRXVDVVHPEO\SDUWVDQGIXQFWLRQDO
VFHQDULRV
$UHDOWLPHFROODERUDWLYHZD\GHVLJQSURFHVVLVDQRSWLPL]HGZD\WRH[SUHVVGHVLJQLGHDVE\WKHRYHUDOOSURGXFW
GHVLJQTXDOLW\VKRUWHQLQJDOVRDVVHPEO\HYDOXDWLRQWLPH
7KHIXWXUHZRUNLQFOXGHVGHHSUHVHDUFKLQZRUNIORZPDQDJHPHQWDQGH[WHQGVWKHSUHVHQWHGPRGHO
$FNQRZOHGJHPHQWV
:H H[SUHVV RXU JUDWLWXGH WR WKH FRPSDQ\ &/226 LQ *HUPDQ\ DQG LWV UHSUHVHQWDWLYH LQ 5RPDQLD 7LPLVRDUD
52%&21FRPSDQ\IRUVXSSRUWLQJRXUUHVHDUFKZKRVHUHVXOWVDUHSUHVHQWHGLQSDUWLQWKLVSDSHU
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